Multimedia Standards. History. State o f Art by Stanchev, Peter
Multimedia Standards. History. State of Art
Peter L. Stanchev1,2
1 Institute of Mathematics and Informatics
Bulgarian Academy of Sciences, Soﬁa, Bulgaria
2 Kettering University, Flint, USA
pstanche@kettering.edu
Abstract. The aim of this presentation is to review some of the stan-
dards, connected with multimedia and their metadata. We start with
MPEG family and continue with Open Standards for Interactive TV.
Eﬃcient video-streaming is presented. Some standards for audiovisual
metadata are outline. We ﬁnish with W3C standards.
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1 MPEG Standards
The Moving Picture Experts Group (MPEG) [6] is a working group of ISO/IEC
in charge of the development of standards for coded representation of digital
audio and video and related data. Since 1988 when it has been established, the
group has produced standards that help the industry oﬀer end users an ever
more enjoyable digital media experience. The number of independent standards
is more than 125. Follow is a list of standard families.
– MPEG-1, the standard for such products as Video CD and MP3 are based;
– MPEG-2, the standard for such products as Digital Television set top boxes
and DVD are based;
– MPEG-4, the standard for multimedia for the ﬁxed and mobile web;
– MPEG-7, the standard for description and search of audio and visual content;
– MPEG-21, the Multimedia Framework;
– MPEG-A, the standard for application-speciﬁc formats;
– MPEG-B, a collection of Systems speciﬁc standards;
– MPEG-C, a collection of Video speciﬁc standards;
– MPEG-D, a collection of Audio speciﬁc standards;
– MPEG-DASH, the standard for video streaming over the internet;
– MPEG-E, a standard (M3W) providing support to download and execution
of multimedia applications;
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– MPEG-H, a standard (HEVC) that will provide signiﬁcantly increased video
compression performance compared to AVC;
– MPEG-M, a standard (MXM) for packaging and reusability of MPEG tech-
nologies;
– MPEG-U, a standard for rich-media user interface;
– MPEG-V, a standard for interchange with virtual worlds.
In its 23 years of activity MPEG has developed an impressive portfolio of tech-
nologies that have created an industry worth several hundred billion USD. In
the moment in the full development phase are the following standards:
– 3D Video Coding, the standard for coding 3D Visual information;
– High Eﬃciency Video Coding, the standard for a new frontier in video cod-
ing;
– MPEG-M 2nd edition, the standard for digital media ecosystems.
An example of MPEG-4 system is the ANIMATION system - a system for an-
imation scene and contents creation, retrieval and display [9]. Semantic Video
and Image Retrieval is analyzed in [10].
The upcoming Reconﬁgurable Video Coding (RVC) standard currently de-
veloped at MPEG supports the construction of video standards as libraries of
coding tools. These libraries can be incrementally updated and extended, and
the tools in them can be aggregated to form complete codecs using a stream-
ing programming model, which preserves the inherent parallelism of the coding
algorithm [4].
Depending on the speciﬁc characteristics of an image data set, some features
can be more eﬀective than others when performing similarity search. Starting
from this observation, a technique that predicts the eﬀectiveness of MPEG 7
image features based on a statistical analysis of the speciﬁc data sets in the
Multimedia Content Management System was developed [8].
MPEG-V (ISO/IEC 23005) provide an architecture and associated informa-
tion representations to enable the interoperability between virtual worlds, e.g.,
digital content provider of a virtual world, gaming, simulation, DVD, and with
the real world, e.g., sensors, actuators, vision and rendering, robotics, support
for independent living, social and welfare systems, banking, insurance, travel,
real estate, rights management and many others [2].
2 Open Standards for Interactive TV
Levels of interactivity TV [7] can be described as: Level 1 - Basic TV, Level 2 -
Call-In-TV, Level 3 - Parallel TV, Level 4 - Additive TV, Level 5 - Service on De-
mand, Communicative TV, and Level 7 - Fully Interactive TV. The Multimedia
and Hypermedia Information Coding Expert Group (MHEG) [5], a subgroup of
the International Organization for Standardization (ISO), published the MHEG
standards. A digital video broadcaster ﬁltering algorithm is presented in [1].
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3 Standards in the Audiovisual Media
The main issues in the Audiovisual Media standards for audio visual media
include [3]:
– EBU P Meta. The European Broadcasting Union (EBU) has deﬁned P Meta
as a metadata vocabulary for program exchange in the professional broadcast
industry;
– Material Exchange Format. The Material Exchange Format (MXF) is a stan-
dard issued by Society of Motion Picture and Television Engineers (SMPTE),
deﬁning the speciﬁcation of a ﬁle format for the wrapping and transport of
essence and metadata in a single container.
– SMPTE Descriptive Metadata Scheme 1 (DMS-1), formerly known as
Geneva Scheme uses metadata sets deﬁned in the SMPTE Metadata Dictio-
nary;
– SMPTE Metadata Dictionary (is a large thematically structured list of nar-
rowly deﬁned metadata elements, deﬁned by a key, the size of the value and
its semantics;
– Standard Media Exchange Framework (SMEF) the data model deﬁned by
the BBC to describe the metadata related to media items (media objects)
and programs and parts thereof (editorial objects), down to the shot level;
– Controlled Vocabulary and Ontologies. Audiovisual content descriptions of-
ten contain references to semantic entities such as objects, events, states,
places, and times.
4 W3C Standards
The World Wide Web Consortium (W3C) [11] develops technical speciﬁcations
and guidelines through a process designed to maximize consensus about the
content of a technical report, to ensure high technical and editorial quality, and
to earn endorsement by W3C and the broader community. They include:
– Web Design and Applications involve the standards for building and render-
ing Web pages, including HTML5, CSS, SVG, Ajax, and other technologies
for Web Applications;
– Web Architecture focuses on the foundation technologies and principles
which sustain the Web, including URIs and HTTP;
– Semantic Web technologies enable people to create data stores on the Web,
build vocabularies, and write rules for handling data. Linked data are em-
powered by technologies such as RDF, SPARQL, OWL, and SKOS;
– XML Technologies including XML, XQuery, XML Schema, XSLT, XSL-FO,
Eﬃcient XML Interchange (EXI), and other related standards;
– Web of Services refers to message-based design frequently found on the Web
and in enterprise software. The Web of Services is based on technologies such
as HTTP, XML, SOAP, WSDL, SPARQL, and others;
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– Web of devices. This includes Web access from mobile phones and other
mobile devices as well as use of Web technology in consumer electronics,
printers, interactive television, and even automobiles;
– Browsing and authoring tools. Web agents are intended to serve users.
5 Conclusion
The aim of the multimedia standards are to enable transparent and augmented
use of multimedia resources across a wide range of networks, devices, user pref-
erences, and communities, notably for trading of content.
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